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(57) Abstract 

PROBLEM TO BE SOLVED: To manufacture a 
lithographic printing plate substrate having 
superior surface roughening efficiency in the 
electrochemical surface roughening, uniform pits 
and superior fitness and adherence to a printer as a 
lithographic priming plate. 

SOLUTION: The surface roughening treatment 
inducting the electrochemical roughening is appSed 



on the surface of a plate material containing Fe: 
0.05-0.5 wt%, Si: 0.03-0.15 wt%, Cu: 0.006-0.03 
wt% and Ti: 0.010-0.040 wt% and also 1-100 ppm 
element or elements of at least one kind selected 
out of Li, Na, K, Rb, Cs, Ca, Sr, Ba, Sc, Y, Nb, Ta. 
Mo, W, Tc, Re, Ru, Os, Co, Rh, lr, Pd, Pt, Ag, Au, 
C, Ge, P, As, S, Se, Te and Po and also containing 
unavoidable Impurities and Al forming the remaining 
portion of the plate material, and the Al purity 
thereof is 99.0 wt% or more. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Fe: 0.05 - 0.5wt% and Si:0.03 - 0.15wt%, Cu: 0.006 - 0.03wt% and Ti:0.010 - 0.040wt%, 
And at least one sort of elements chosen from Li, Na, K, Rb, Cs, calcium, Sr, Ba, Sc, Y, Nb, Ta, 
Mo, W, Tc, Re, Ru, Os, Co, Rh, Ir, Pd, Pt, Ag, Au, C, germanium, P, As, S, Se, Te, and Po A base 
material for the lithography versions characterized by coming to give split-face-ized processing 
which 1-100 ppm is contained, and the remainder consists of an unescapable impurity and 
aluminum, and includes electrochemical split-face-ization for a front face of a plate whose 
aluminum purity is more than 99.0wt%. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] Especially this invention is excellent in the split- 
face-ized effectiveness at the time of electrochemical-split-face — ization-processing about the 
base material for the lithography versions, and relates to the base material for the lithography 
versions with a very uniform split-face-ized configuration. 
[0002] 

[Description of the Prior Art] Conventionally, the aluminum alloy board is used as a base material 
for the lithography versions. And split-face-ized processing is performed in order that this 
aluminum alloy board may give adhesion with a sensitization layer, and the water retention of the 
non-image section. It is the electrochemical split-face-ized method and acid solution which 
carry out electrolytic etching of the front face of an aluminum alloy board from the former as the 
split-face-ized method using the electrolytic solution which makes a subject mechanical split- 
face-ized methods, such as a ball grain and a brush grain, a hydrochloric acid, a nitric acid, etc. 
Although the chemical split-face-ized method which etches the front face of an aluminum alloy 
board is learned, in recent years, the split face acquired by the electrochemical split-face-ized 
method has a homogeneous pit (irregularity), and since it excels in the printing engine 
performance, it is becoming in use to split-face-ize combining this electrochemical split-face- 
ized method and other split-face-ized methods. 

[0003] In connection with it, the attempt which gathers the effectiveness of electrolytic etching 
and reduces split-face-ized processing cost is made on the occasion of electrochemical split- 
face-ized processing, and examination about the alloy presentation of an aluminum alloy board is 
also performed. For example, in JP,9-316582,A, it is about Fe:0.2 - 0.6wt% and Si:0.03 - 0.1 wt% 
and Zn:0.04 - 0.10wt%. The aluminum alloy board an implication and whose ratio of concentration 
(Zn/Fe) are 0.2 or more again to JP,9-279272,A Ti:0.005 - 0.05wt% and nickel:0.005 - 0.20wt% is 
included Si:0.03 - 0.15wt% Fe:0.2 - 0.6wt%. The aluminum alloy board with which the intermetallic 
compound of these metals and aluminum serves as the amount of specification again and to 
JP,9-272937,A Ti:0.005 - 0.05wt% and nickel:0.005 - 0.20wt% is included Si:0.03 - 0.15wt% Fe:0.2 
- 0.6wt%. furthermore, Cu, Zn:0.005 - 0.05wt%, In and Sn, and Pb:0.001 - 0.020wt% — the 
included aluminum alloy board — moreover, to JP,9-289274,A Fe: 0.2 - 0.6wt% and Si:0.03 - 
0.15wt% and TL0.005 - 0.05wt% and nickel:0.005 - 0.20wt%, Ga: The aluminum alloy board 0.005 - 
0.05wt%, a V:0.005-0.020wt% implication, and whose ratio of concentration (Ti+Ga)/V are 15 or 
less is indicated. The aluminum alloy board indicated by these official reports means forming a 
uniform pit in spite of short-time electrolytic etching by adding the specific metal (Zn, nickel, In, 
Sn, Pb, Ti, V, Ga) which has the operation which adjusts the potential difference between an 
aluminum matrix and an intermetallic compound. 
[0004] 

[Problem(s) to be Solved by the Invention] However, the wearing nature and adhesion of a 
printing machine to a printing cylinder when aluminum purity falling too much depending on 
balance with other components, and using as the lithography version the conventional aluminum 
alloy board which was mentioned above while the initial complement of the specific metal added 
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caused many (they are dozens - thousands of ranges by ppm conversion) cost high worsen. 
[0005] It aims at offering the cheap base material for the lithography versions which this 
invention was made in view of such a condition, and was excellent in the split-face-ized 
effectiveness in electrochemical split-face-ized processing, and was excellent also in the 
wearing nature and adhesion to a printing machine when a pit being uniform and considering as 
the lithography version further. 
[0006] 

[Means for Solving the Problem] a result of having repeated research wholeheartedly this 
invention persons solving the above-mentioned technical problem — a specific metal — the 
addition — **** — even if small, it finds out promoting electrolytic etching of an aluminum alloy 
board in electrochemical split-face-ized processing, and it came to complete this invention. The 
above-mentioned object Namely, this invention [ Fe:0.05 - 0.5wt% of ], and Si:0.03 - 0.15wt%, Cu: 
0.006 - 0.03wt% and Ti:0.010 - 0.040wt%, And at least one sort of elements chosen from Li, Na, 
K, Rb, Cs, calcium, Sr, Ba, Sc, Y, Nb, Ta, Mo, W, Tc, Re, Ru, Os, Co, Rh, Ir, Pd, Pt, Ag, Au, C, 
germanium, P, As, S, Se, Te, and Po It is attained by base material for the lithography versions 
characterized by coming to give split-faceHzed processing which 1-100 ppm is contained, and 
the remainder consists of an unescapable impurity and aluminum, and includes electrochemical 
split-face-ization for a front face of a plate whose aluminum purity is more than 99.0wt%. 
[0007] 

[Embodiment of the Invention] Hereafter, this invention is explained to details. As for Fe, 0.05 - 
0.5wt% is added in the base material for the lithography versions of this invention. Fe is an 
element which combines with other elements in an aluminum alloy, and forms the eutectic 
compound of an aluminum-Fe system. Since the eutectic compound of this aluminum-Fe system 
has the effect which forms a uniform electrolysis split face while making a recrystallization grain 
detailed, less than [ 0.05wt% ], this effect is not acquired for the content of Fe, but the 
homogeneity of a pit falls with the lack of electrolysis. On the other hand, if Fe content exceeds 
0.5wt(s)%, a big and rough compound will be formed and an electrolysis split-face-ized side will 
become an ununiformity. Moreover, when thinking the reinforcement when considering as a base 
material as important, it is desirable to make the content of Fe into 0.2 - 0.4wt%. Fe has the 
effect which raises the mechanical strength of an aluminum alloy other than the above- 
mentioned effect, therefore it lifting-comes to be easy of a version piece, in case a mechanical 
strength passes low and a content attaches in the printing cylinder of a printing machine as a 
lithography version less than [ 0.2wt% ]. On the other hand, since fitness nature comes to be 
inferior and it lifting-comes to be easy of a version piece during printing in case it will become 
the high intensity beyond the need and will attach in the printing cylinder of a printing machine 
as a lithography version, if a content exceeds 0.4wt(s)%, it is not desirable. The case of the 
printing version used for a proof use becomes however, less important for the constraint about 
these fitness nature or reinforcement. 

[0008] Since Si is contained as an unescapable impurity in aluminum metal which is raw material, 
in order that it may prevent the variation by the raw-material difference, minute amount addition 
of it is carried out intentionally in many cases. When the content exceeded 0.15wt(s)% and it 
prints at that time, there is nonconformity that the non-image section dirt-comes to be easy. On 
the other hand, since it may already have a content beyond 0.03wt% depending on raw material, 
the numeric value below this is not realistic. Moreover, Si has the effect which forms aluminum- 
Fe-Si system metallic compounds, and equalizes an electrolysis split face, therefore, less than 
[ 0.03wt% ], this effect is not acquired for a content. Furthermore, since a high grade aluminum 
metal expensive in order to maintain less than [ 0.03wt% ] as a content is needed, it is not 
realistic from this point, therefore, the content of Si — 0.03 - 0.15wt% — it may be 0.04 - 
0.10wt% preferably. 

[0009] Cu is an element very important when controlling electrochemical split-face-ization. 
Therefore, since, a uniform pit is not formed. [ resisting / of the scaling coat at the time of 
forming a pit electrochemically / a content ] [ too little / less than / 0.006wt% ] On the other 
hand, if a content exceeds 0.03wt(s)%, since resistance of the scaling coat at the time of forming 
a pit in reverse will become excessive, a big and rough pit becomes is easy to be generated. The 



http://www4.ipdl jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



2004/03/11 



3/6 ^-v 



uniformity of this pit generation is an indispensable item in order to acquire the outstanding 
printability. therefore, the content of Cu — 0.006 - 0.03wt% — it may be 0.01 - 0.02wt% 
preferably. 

[0010] Ti is added in order to make detailed conventionally the crystalline structure at the time 
of casting, this invention — 0.010 - 0.040wt% — it is the form of an aluminum-Ti alloy 0.020 - 
0.030wt% of preferably, or is added in the form of an aluminum-B-Ti alloy. Since resistance of 
the scaling coat at the time of forming a pit in electrochemical split-face-ized processing 
becomes [ too little ] when an addition exceeds 0.040wt(s)%, the nonconformity that a uniform pit 
is no longer formed arises. There is nonconformity of on the other hand producing a defect with 
the trace of the cast structure where it is big and rough even after an addition makes the 
thickness of 0.1-0.5mm through various processes, since cast structure is not made detailed 
less than [ 0.01 0wt% ] remarkable in ****** and appearance. 

[001 1] In this invention, it is characterized by carrying out minute amount addition of at least 
one sort of elements chosen from Li, Na, K, Rb, Cs, calcium, Sr, Ba, Sc, Y, Nb, Ta, Mo, W, Tc, Re, 
Ru, Os, Co, Rh, Ir, Pd, Pt, Ag, Au, C, germanium, P, As, S, Se, Te, and Po in addition to the 
above-mentioned component. In electrochemical split-face-ized processing, these elements 
promote electrolytic etching, have the effect of raising the homogeneity of a pit, and, moreover, 
discover the effect in **** small quantity. As an addition, if at least 1 ppm adds, it is enough. 
Moreover, the addition beyond the need is 100 ppm or less as a maximum desirably from a 
viewpoint of profitability. Therefore, physical properties demanded as a base material for the 
lithography versions, such as a mechanical strength and flexibility, are not affected at all. In 
addition, two or more sorts of above-mentioned additions are those sum totals, when using 
together. Moreover, in case it casts after fusing aluminum metal and preparing to a 
- predetermined alloy content as the addition method of these elements, the method of adding as 
raw material, the method of adding in the processing liquid in electrochemical split-face-ized 
down stream processing, or the method of adding at an upstream process from electrochemical 
split-face-ized down stream processing can be adopted. 

[0012] Although it is an unescapable impurity and aluminum except each component mentioned 
above, in this invention, the aluminum purity of an aluminum alloy needs to be more than 99.0wt%. 
If the mechanical strength of an aluminum alloy usually has low aluminum purity depending on 
aluminum purity, the flexibility of an aluminum alloy will become low. Therefore, if the content of 
the component mentioned above becomes high too much, nonconformity, like the wearing nature 
to the printing machine when considering as the base material for the lithography versions 
worsens will come to arise. 

[0013] The following method is employable in order to make the above-mentioned aluminum alloy 
into a plate. First, according to a conventional method, defecation processing is performed and 
the aluminum alloy molten metal adjusted to the predetermined alloy content is cast The filter* 
which uses the so-called rigid media filters, such as degasifying processing using flux processing, 
Ar gas, CI gas, etc., and a ceramic-tube filter, a ceramic form filter, an alumina flake, alumina 
balls, etc. as a filtering medium in order to remove unnecessary gas, such as hydrogen in a 
molten metal, in defecation processing, and filtering using a grass cloth filter etc. Or processing 
which combined degasifying and filtering is performed. 

[0014] Subsequently, the above-mentioned molten metal is cast. About the casting method, 
there are a method using fixed mold represented by the direct chill casting process and a 
method using actuation mold represented by the continuous casting process, and any method is 
possible. For example, when DC casting is performed, the ingot of 30Q-800mm of board 
thickness can be manufactured, the ingot — a conventional method — following — facing — a 
surface — 1-1 0mm is cut desirably 1-30mm. Then, soak-ized processing is performed if needed. 
When performing soak-ized processing, heat treatment of 1 hours or more and 48 hours or less 
is performed at 450-620 degrees C so that an intermetallic compound may not make it big and 
rough. When shorter than 1 hour, the effect of soak-ized processing serves as imperfection. 
Subsequently, hot rolling and cold rolling are performed and it considers as an aluminum rolled 
plate. As an initiation temperature of hot rolling, it considers as the range of 350-500 degrees C. 
Intermediate-annealing processing may be performed to the middle a front or the back. [ cold 
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rolling ] The heat-treatment for 120 or less seconds can be desirably used for the intermediate- 
annealing conditions in this case at 450-550 degrees C 360 or less seconds by 400-600 degrees 
C using the method of heating at 350-500 degrees C desirably by 280 degrees C - 600 degrees 
C for 2 to 10 hours for 2 to 20 hours using a batch type annealing furnace, and a continuous 
annealing furnace. The crystalline structure can also be made fine if it heats with the 
programming rate of 10 degrees C/second or more using a continuous annealing furnace. 
Predetermined thickness, for example, the aluminum alloy board to which 0.1 -0.5mm was made, 
may improve smoothness by orthodontic appliance, such as a roller leveler and a tension leveler, 
further like the above. Moreover, in order to process a board width into predetermined width, 
letting a slitting machine line pass is also usually performed. 

[0015] Thus, split-face-ized processing is performed in order to use the made aluminum alloy 
board as the base material for the lithography versions subsequently. As mentioned above, it is 
desirable for the aluminum alloy board of this invention to fit electrochemical split-face-ized 
processing, therefore to combine suitably electrochemical split-face-ized processing, and 
mechanical split-face-ized processing and/or chemical split-face-ized processing as split-face- 
ized processing. Since electrochemical split-face-ized processing is easy to give detailed 
irregularity to the front face of an aluminum alloy board, it is suitable for making the lithography 
version which was excellent in printing nature. This electrochemical split-face-ized processing is 
performed in the aqueous solution which makes a nitric acid or a hydrochloric acid a subject 
using a direct current or an alternating current. The pit of the shape of a crater with an average 
diameter of about 0.5-20 micrometers or a honeycomb is generable at 30 - 100% of rate of area 
on an aluminum front face with this split-face-ization. The pit prepared here has the operation 
which improves the dirt hard and print durability of the non-image section of the printing version. 
Moreover, in electrochemical split-face-ized processing, a product with quantity of electricity 
which is required in order to establish sufficient pit in a front face, i.e., current, and the 
resistance welding time serves as important conditions in the formation of an electrochemical 
split face. It is desirable also from a viewpoint of energy saving that pit sufficient with smaller 
quantity of electricity can be formed. In this invention, although especially the terms and 
conditions of this electrochemical split-face-ized processing are not limited and can be 
performed on general conditions, in any case, necessary quantity of electricity is substantially 
reducible. 

[0016] Mechanical split-face-ized processing combined with this is performed in order to make 
an aluminum alloy board front face into 0.35-1 .0 micrometers of average surface roughness 
generally. In this invention, especially the terms and conditions of this mechanical split-face-ized 
processing can be performed according to the method indicated by JP,6-135175,A and JP,50- 
40047.B, for example, although not restricted. Moreover, especially chemical split-face-ized 
processing is not restricted, either and a well-known method can be followed. 
[0017] Although anodizing is performed in order to continue at the above-mentioned split-face- 
ized processing and to usually raise the abrasion resistance of the front face of an aluminum 
alloy board, it is desirable to perform anodizing also in this invention. Anythings can be used if a 
porosity oxide film is formed as an electrolyte used for this anodizing. Generally a sulfuric acid, a 
phosphoric acid, oxalic acid, chromic acids, or those mixed liquor are used. The concentration of 
those electrolytes is suitably decided according to an electrolytic class. Since the processing 
conditions of anodic oxidation change with the electrolyte to be used, it cannot generally specify, 
but generally, 1 - 80wt%, electrolytic concentration is suitable for it, if solution temperature is in 
5-70 degrees C, current density 1 - 60 A/dm2, voltage 1-100V, and the range for 10 seconds - 
electrolysis time amount 300 seconds. 

[0018] Moreover, in order to improve the dirt engine performance at the time of printing, it may 
rinse, after it rinses after performing electrochemical split-face-ized processing and rinsing and 
an alkali solution performs slight etching processing, and H2S04 solution performs De Dis Matt, 
and direct-current electrolysis may be succeedingly performed in H2S04 solution, and an anodic 
oxide film may be prepared. Furthermore, hydrophilization processing by silicate etc. may be 
performed if needed. 

[0019] Although the base material for the lithography versions of this invention is obtained as 
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mentioned above, this base material has the high homogeneity of a pit, and the lithography 
version excellent in the printing engine performance is obtained. What is necessary is to apply 
and dry sensitization material and just to form a sensitization layer in a front face, in order to 
consider as the lithography version. In addition, especially sensitization material is not limited and 
can usually use what is used for the photosensitive lithography version. And it can consider as 
the printing version which can attach an image in a printing machine by performing baking and a 
development, and gum length processing using a lith film. Moreover, if a high sensitivity 
sensitization layer is prepared, an image can also be directly burned using laser. 
[0020] 

[Example] The aluminum alloy of the presentation shown in a table 1 was spent on **-SU, as 
shown in a table 2 at this, various elements were added and the aluminum alloy board of an 
example and the example of a comparison was created. And the following split-face-ized 
processings were performed about each aluminum alloy board. First, the NaOH solution 
performed etching processing, after [ rinsing ] HN03 solution performed the desmut treatment, 
and electrochemical split-face-ized processing was further performed by performing alternating 
current electrolysis in after [ rinsing ] HN03 solution. After rinsing, in order to remove the smut 
produced in electrochemical split-face-ized processing, H2S04 solution performed De Dis Matt. 
[0021] Quantity of electricity taken to make a uniform pit on the whole surface was investigated 
and evaluated about each example and the example of a comparison here. Moreover, the 
homogeneity of the pit at that time was also doubled and evaluated. In order to investigate 
quantity of electricity by which a pit is made on the whole surface, after changing the quantity of 
electricity conditions and performing electrochemical split-face-ized processing, the front face 
was observed using SEM and quantity of electricity which the pit has formed in the whole 
surface was determined. The homogeneity of a pit carried out SEM observation and judged the 
split face. The result was shown in a table 2. In addition, quantity of electricity is the relative 
value which set the example -1 of a comparison to 1. 
[0022] 
[A table 1] 





Si 


Fe 


Cu 


Mn 


Mg 


Zn 


Ti 


CD 


0.06 


0.30 


0.017 


0.001 


0.001 


0.001 


0.03 


® 


0.15 


0.35 


0.006 


0.001 


0.010 


0.001 


0.03 



[0023] 
[A table 2] 
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Tc 


1U 
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10 
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Ru 


10 
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Pt 
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0s 


IU 
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Pt 
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Rh 
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Pt 






Ir 


10 
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10 


05 
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Ag 
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Mo 
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a 
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Mo 


10 
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1 
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fgkL 




1 


sr 



[0024] The aluminum alloy board of an example is having added the specific element, and can be 
used as the base material for the lithography versions in which the effectiveness of 
electrochemical split-faceHzed processing improved about ten percent, and the homogeneity of 
a pit was further excellent as shown in a table 2. 

[0025] Although the above example showed the example which performed only electrochemical 
split-face-ized processing as split-face-ized processing, even if this invention is not limited to 
the above-mentioned example, for example, it combines mechanical split-face-ized processing 
and chemical split-face-ized processing with electrochemical split-face-ized processing, it 
cannot be overemphasized that the same effect is acquired. 
[0026] 

[Effect of the Invention] As explained above, according to this invention, the base material for 
the lithography versions the effectiveness of electrochemical split-face-ized processing 
improved about ten percent, and the homogeneity of a pit excelled [ base material ] in having 
added the specific element further is obtained. 
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% i m<D7iMz i~ioo ppm-^* u awflcpHfittf 

fflfotA 1 tfrbtk*), *V3A1M«#9 9. Owt%« 10 
[0 0 0 1] 

[0 0 0 2] 20 

WL & ffl 7 JV 5 - ? A££4£©*® £ » > 9 

T^&ifi, ifiWi, «»fl3lW«iiHia»cJ:y#6n 30 

ffl^T«t« 3 tf^mzte o T # T US. 
[0 0 0 3] -twcffvv WMfc*tt«ffifB©»c|R b 

{^tal^tffc^Tfcy, 7;i^-?/v££t&©£ 

-3 1 6 5 8 2-S^gtCte, Fe:0. 2-0. 6wt 
%, Si : 0. 03-0. lwt%5l>'Zn : 0. 04- 
0. 10wt%fc#fc froiMElfc (Zn/Fe) #0. 40 
2a±T*fe5»7;i/5--?A^m *fc4«B¥9-2 
7 9 2 7 2-S§-&$glCli, Fe:0. 2-0. 6wt%, S 
i : 0. 0 3-0. 1 5wt%, T i : 0. 0 0 5-0. 
0 5wt%&t>'N i : 0. 0 0 5 — 0. 2 0wt%£-£#, 

O dft £>&M 7JU 5 - £ A £ <D&MMt-&Wft& 
SfcfcS7;i/S *feWWPP9 - 2 7 2 

9 3 7-f&$g(CH Fe:0. 2-0. 6wt%, Si: 
0. 0 3 — 0. 1 5wt%, Ti : 0. 0 0 5 — 0. 0 5 
wt%&tfN i : 0. 0 0 5 — 0. 2 0wt%&£#, 3EtC 
Cu, Zn:0. 0 0 5—0. 0 5wt%, In, Sn, 50 



IftffiZ 0 0 0- 37965 
2 

P b : 0. 0 0 1-0. 0 2 0wt%-£tJ7;i/$-tfA£ 
&W*s *fe«Rff9-2 89 2 74**fc»Cl*. F 
e : 0. 2 — 0. 6wt%, S i : 0. 03 — 0. 1 5wt 
%, Ti : 0. 0 0 5-0. 0 5wt%, Ni : 0. 0 0 
5-0. 20wt%, Ga:0. 005—0. 0 5wt%& 
tfV:0. 0 0 5-0. 0 2 0wt%£#, frotggifc 
(Ti+Ga) /V#l 5JMTT'fe£7;i/S-?A££ 

JUG&mt, 7 JIS. -*j Av h U ? * fc&«|S3{b£ 

(Zn, Ni, In, Sn, Pb, Ti, V, Ga) £ 
matZZiUZZV. mffi®W&XV?>9lZ*frfr 

[0 004] 

W££?fc6£#07;us-SA££ffi(±, asanas 
[0 0 0 5] xmiitzv&^temttzffifrXteZlxtL 

[0 00 6] 

coamdboiw < mfrX'& o t tmib^ewibflyiK 
ztsjintuu #jwi«:55fiW-*K£ofe. apt., ± 

IBOgtfJte, Fe : 0. 0 5-0. 5wl%, 

S i : 0. 0 3-0. 1 5wt%, Cu : 0. 0 0 6- 
0. 0 3wt%, Ti : 0. 0 1 0 — 0. 0 4 0wt%, A 
ZfL i, Na, K, Rb, Cs, Ca, Sr, Ba, S 
c, Y, Nb, Ta, Mo, W, Tc, Re, Ru, O 
s, Co, Rh, I r, Pd, Pt, Ag, Au, C, 
Ge, P, As, S, Se, Te, Po#63»ift*il> 
&< t% 1 W)jW& 1-10 0ppa£# U 
pHRWftfcAlii^&tty, **oAl«flW9 9. 0 

3a**K:j:y3S«a*i6. 

[0 007] 

I5sw<3!)iafi©^si] ar, xmiz^x&mizmi 

t*. *^©WRW«l)lfW$»»tCfcV^T, Fett 
0. 0 5-0. 5wt%*WlSnS. Feli, 7^- 
•^A-^if X<tiKD7iMt1&£LX A 1 - F eftOftAfc 



3 

£*&JK(i!tt*79HT?fc*. 3©A 1 - F e *<D#A{b 
Bit:^1-S«S#!fc6fe«». FeO4ti*t0. 0 5 
h©J&-HSbW£Tt*. Fe««W0. 5wt% 

■frictt. Fec^lifeo. 2-0. 4wt%i:tS3i: 
U \ F e MJJ E©^*OffilC7;b 5 - 7 A££ 

2wt%*»T'ii. mmmm<mxmmmt 

h*xfK^IW6tl«ttlSTf4<4S. 
[0008] Si li«W4T'*S A 1 JfefttCTWRH 

zM<-rz&). %®mz.mMmnz tiz>ztm,\\ 

WfttCfcoTJiJlBCO. 0 3w%#±«D£5|rai:i*o» 
S i l*A 1 - F e - S i &&M{t&&*l&f&LTWm 

wm-<t?mm&*)* ttoT^wwo. 0 3wt 

%mx& i««MfcW»64va!V\ ^fitb 
TO. 0 3wt%*m«£#1-Sfe«>lctt, Xffi&ffiMK 
Ai^&^^-tsfeto^ro^ttigHWT-^v^ 3i 

ftot, SiCD^WS&O. 0 3-0. 1 5wt%. 
IXtiO. 04-0. i0wt%i:-r-s. 

[0009] cu \tNMVMm{t&mt6±"e# 
mzmmteTxMx&z. &ot, ■eswuto. oo6«t 

fufcK 3£*#0. 0 3wt%S:S;i5£:. iS?tc 

SI*. «ifeWMtt«:f»«fe«>»c^r^* 4( 
*ST-&S. ftoT. CuOSflliO. 0 0 6-0. 
0 3wt% $J£L<&0. 0 1-0. 0 2wt%i:t2). 

[ooio] t i », y flBKBtKomai&tKn 

CrSfcttW&aoSft*. *WflT?tt0. 0 1 0-0. 
0 4 0wt%, #*L<tt0. 0 2 0-0. 0 3 0wt%# 
Al-Ti-&&©J£T\ &Slr^iAl-B-Ti£&0 
SsWfc^O. 0 4 0wt% 



WBB2 0 0 0- 3 796 5 
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imtfo. o i ovn%mx'& mmMtm&mzft 

&V\fcfc{C, a^r©IgS:ST0. 1-0. 5mm©£# 

[ooii] *$8wcfcnTtt, ±iB©^fcin^.T, 

Li, Na, K, Rb, Cs, Ca, Sr, Ba, S 
c, Y, Nb, Ta, Mo, W, Tc, Re, Ru, O 
s, Co, Rh, I r, Pd, Pt, Ag, Au, C, 
Ge, P, As, S, Se, Te, P ofrt>MfnZ>& 

& < t i mnyffikrmmtz z t *%mt*z>« 
ztubomit, m&itmwmitmizz^x. mm 

<. JJRfcUTttl 0 Oppm&TT'&S. ftoT. ¥)S 
©WIWttCft&WS^iLSriittftv^ Hit. ±138* 

^hxm^.o>^m^\zm^i.k±xmkti>m^ m 

[0 0 12] ±IBC#« , fe«J*»JEiW*. *wrm» 
A-^ffiT^ 5 -9^48^9 9. 0wt°/oJ^±T'a&£& 

[0 0 13] ±K©7^5-">A#ftft«tfi:t*tC 

5t7i/-^. 7;i/^73n-;i^S:aip»i:-rs7^;u^ 

[0 0 14] 7M^T\ ±iB^&^tS. ^^iStc- 



5 

Zfii tzWrS, ^300-800 nCDMMbt>VBfi? * 
6. *©8t«L& flK»CtSev\ B5B!»CJ:y*lCDl~3 
0mm, 3*L<tt. 1~1 Owl)<<DBg£ft*. -fOft, 

4 5 0~6 2 0TJT1 IHHEJIL 4 8Bffll6(T®Mfla 

bTli, 3 5 0~5 0 OTC©|gfflht£. WOEES®. 

«jPfefflv'^T2 8 0T:~6 0 0T;T2~2 0«FlH. W.& 
b<& 3 5 0~5 0 0TCT2~10BWMffl*t**« 
^, *IWi^t:«V*T4 0 0~6 OOTIDS 6 Offlgt 
T. b<tt, 4 5 0~5 5 01CT* 1 2 0fj>OT©iD 

±%&<Dti!<im<Dm2. «*tf0. 1~ 
0. 5mni(CtLhtfibtlfe7;U5-^A^«{i, JIICD 

* I) y * > tats fctnWWfWl*. 

[0015] 3©<t fc bT#e>ntT;i/^ ->? 
3ftwtan*. ±jiLfe«ke>tc, #n$3©7;t/$-tfA 

fflBfltf&Si: bTm^b^WMb*!PIi:. ttKMKii 
A^«©£®{Cii»fc[Ht3£tt£t* 31 £ MM 

tv**. £®«ftfl&ttiEfiHuaai*. 

-5. SOfflBKWCfcy. ¥*WS»0. 5-2 0^© 
^U-*-*fetty\-*Att®Vfv h£7;i/5-9A:S 
®{C 3 0 ~ 1 0 0 %<m®&T?£J$t fi - £ 

wows*. BP*»iis£iia«^i:o^^b^wffi 

*»«K:i3^Ttt, 3©«^b^WMb#yi 

[0 0 16] 3ni:iffl*-^a4x&^W!JfflE^b«L3 
$0. 3 5~1. OMmtt&BMT'frfotlS. 



(4) 4#Ff§2 0 0 0- 3 79 65 
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Sn*t>0T»ttfcH#. mWWRPPB- 1 3 5 17 5 
^&$8, W5 0-4 0 0 4 7^»CE«a*lT^ 

[0017] ±iE©!ffl®fb«Lafc§i$^, amr* 

i&*t«#i&*ifttf. «mc£^ttiiimbiiii( 
io mtztm^Lw zvmmttimtm^ti&m 

lrtMW«WMWi~8 0wt%. 8ftSli5~7or, tt 
flMS«l~6 0A/dm2. mi£l~10 0V, flttttNl 
0#~3 0 O8046B£%fttfX3'e%£. 

20 [o o i a] *fc. wwto^nitiifci^Lh-rsfeft, 
m^b^wwfb^MX^gt^^o fcft. 7** u $ 

KT*6S©x y#yi£fT^ T <3*?5fc b H2 S O4 
[0 0 19] Ri©<te>{CbT*^©¥Wl«ffl5 

ttfflf**. *LT. 'J^7Y-«/i»S:fllV^Tlf*«:»* 

* y #w njte^ wjfigt t -s 3 i:^T*g tfe, ^ 

[0020] 

40 ICftVV 3n(C*2(C^1-*n<#S7i^«:Sc!l0bT|l(i6 
T, #7;^$-0A^«^COV^T. OT©ffiMb«3S 

Sifebfe. 5fe-f, NaOHjfflrexyf->dr«aft(f 

zWJfeftHNOajfflS^Tf. 59M*Pt: i fT^-i:"P«*lft 
*fi9fiiBffc«fliS:ffofe. *«Slt 9SS.1t&mfflW 

[0021] 3rTf«*»«k IfclRWlCOVxT^iBlCSS) 
50 -j&tTy KA^gS©£g*$«4l»&H'Ctff«b 
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#^2000 

8 

- 1 £ 1 il Ufcffi*HiT*&£o 
[0022] 



3 7 9 6 5 





Si 


Fe 


Cu 


Mn 


Mr 


Zn 


Ti 


(D 


0.06 


0.30 


0.017 


0.001 


0.001 


0.001 


0.03 


(2) 


0.15 


0.35 


0.006 


0.001 


0.010 


0.001 


0.03 



[00 23] 



38 * [*2] 



S2 









(ppm) 


ttttftft 

tt«fl-i£ifctrtt 
tfi 








Li 


10 


0.9 


ft 


*tt«-2 


fi£#<5> 


Na 


10 


0.9 


ft 






K 


10 


0.9 


ft 






Rb 


10 


0.9 


ft 




lfc»<3) 


Cs 


10 


0.9 


ft 






C. 


10 


0.9 


ft 






Sr 


10 


0.9 


ft 






Bs 


10 


0.9 


ft 






Sc 


10 


0.9 


ft 


se»«-io 




Y 


10 


0.9 


ft 






Mb 


10 


0.9 


ft 


*MI-12 




Ta 


10 


0.9 


ft 






Mo 


10 


0.9 


ft 






W 


10 


0.9 


ft 




J**XD 


Tc 


10 


0.9 


ft 






Re 


10 


0.9 


ft 






Ru 


10 


0.9 


ft 






Os 


10 


0.9 


ft 






Rh 


10 


0.9 


ft 






lr 


10 


0.9 


ft 


5ttfc«-2i 




Pd 


10 


0.9 


ft 


3W6#-22 




Pt 


10 


0.9 


ft 


$ttffi-23 




Ag 


10 


0.9 


ft 


St$6«-24 


RE5KD 


Au 


10 


0.9 


ft 


SJt«-25 




C 


10 


0.9 


ft 


Slfeffl-26 




Ge 


10 


0.9 


ft 


»tt«-27 




P 


10 


0.9 


ft 


"28 




As 


10 


0.9 


ft 


£J£«-29 




S 


10 


0.9 


ft 






Se 


10 


0.9 


ft 


«KW-31 


*#© 


Te 


10 


0.9 


ft 


S16W-32 




Po 


10 


^ 0.9 


ft 


SI6W-33 




Mo 


100 


0.B5 


ft 


$lfc«-34 


RE5*<2> 


Mo 


10 


0.9 


ft 






ttt 




1 


rT 


ttt5fll-2 




St 




r i 


51 



[0 0 2 4] *2JCjj*+iI»J, *SW®7 71/5 

[0 0 2 5] Rt©*i6«Tii. fiffiflsfflai: l/t, « 



[00 26] 
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